Several hypothalamic peptides stimulate in vitro thyrotropin secretion by pituitaries of anuran amphibians.
The effects of several hypothalamic peptides on hormone secretion by pituitaries of three species of anuran amphibians were investigated using in vitro techniques. Secretion of thyrotropic bioactivity (designated thyrotropin or TSH) was quantified by bioassay of the pituitary incubation medium using thyroxine (T4) production by paired thyroids from the same animals. Pituitaries from adult male Rana pipiens were cultured in medium alone, 10 or 100 ng/ml thyrotropin-releasing hormone (TRH), 1000 ng/ml ovine corticotropin-releasing hormone (oCRH), or 300 ng/ml synthetic mammalian gonadotropin-releasing hormone (mGnRH) (these represent approximately equimolar doses) for two 2-hr incubation periods. TSH secretion by control glands was nondetectable, but glands exposed to TRH increased their secretion of TSH in a dose-dependent manner. Both oCRH and mGnRH also stimulated significant increases in TSH. oCRH produced greater output of TSH than did the other two peptides and mGnRH was less active than TRH. Secretion of immunoreactive gonadotropin (GtH) was increased by mGnRH, but not by the other two peptides. Pituitaries from two other anuran species, Hyla regilla and Xenopus laevis, also responded to 100 ng/ml TRH by releasing TSH. These results provide the first unequivocal evidence that TRH can act directly on the anuran amphibian pituitary to stimulate the secretion of TSH, and suggest that the presence of functional TRH receptors on pituitary thyrotropes may be of greater phylogenetic antiquity than has been assumed previously. Furthermore, these data suggest the potential for multihormonal control of TSH secretion in frogs.